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WILLIAM SMITH, OF MARIETTA, OHIO, ASSIGNOR, BY DIRECT AND MESNE
ASSIGNMENTS, TO LONGFELLOW BROS. AND ROBERT STEPHENS, OF

MACKSBURG, OHIO.

ROTARY ENGINE.

SPECIFICATION forming part of Letters ?atent No. 602,630, dated April 19, 1898.
Application filed April 22, 1897, Serial No, 633,302, (Mo model.)

To all whom it mary conecern:

Beit known that I, WiLLiaM SMITH, of Ma-
rietta, in the county of Washington and State
of Ohio, have invented certain new and use-
ful Improvements in Rotary Engines; and I
do hereby declare that the following is a full,

clear, and exact description thereof, reference

being had to the accompanying drawings, and
to the letters of reference marked ‘thereon,
which form a part of this specification.

This invention relates to improvements in
rotary engines of thatclass having a plnrality
of cylinders surrounding a stationary shaft,
said cylinders being connected together so as
torevolve about the shaft and being provided
with pistons which are operatively connected
with said shaft and through the medium of
which the cylinders are rotated when a suit-
able motive power is applied to said pistons.
A suitable shaft is connected with said cyl-
inders 8o as to be rotated thereby when the
sald cylinders are caused to revolve about
said stationary shaft, and said rotative shaft
may be provided with a suitable power-wheel,
by means of which the power generated by
the engine may be transmitted to a point of
application. | |

1The invention is herein shown as embodied

in a rotary steam-engine; but it will be ob-

vious that the essential features thereof may
be applied to engines which are designed to
be propelled by other motive agents.

The invention consists in the matters here-
inafter set forth, and more particularly point-
ed out in the appended claims.

In the accompanying drawings, Figure 1is

a longitudinal vertical section of a rotary en-
gine embodying my invention. Fig. 2 is an
end view of the same, looking toward the end
to which the steam-chests are attached. Fig.
5 1s a section taken on line 3 3 of Fig. 1, look-
ing in the direction indicated by the arrows.
Kig. 4 1s a section taken on line 4 4 of Fig. 1,
looking in the direction indicated by the ar-
rows. Iig. 51is a detail section taken on line
5 o of Kig. 2. Fig. 6is aside elevation of the
steam-disk and eccentric. Fig. 7 is a detail

“section taken on line 7 7 of Fig. 1 and look-

ing downwardly. Iig. Sillustrates the means
for reversing the engine. TFig. 9 is a detail
Fig. 10

section taken on line 9 9 of Fig. 8.

]

1s a section taken on line 10 10 of Fig. 9. Fig.

11 18 a section taken on line 11 11 of Fig. 1,
showing the covering-plates removed from
the outer ends of the steam-chests and steam- g5
cylinders. Fig. 12 is a similar view showing
the covers of said eylinders and steam-chests

in position. Fig. 13 is a plan view of the
right-hand pillow-block shown in Fig. 1 with
the top cap removed and showing the manner 6o
of securing the steam-disk rigidly thereto.
Fig. 1413 a side elevation of the parts shown

in Fig. 13, partly in section.

As showninsaid drawings, A designates the
base of the engine, consisting in this instance 65
of an oblong plate upon which are mounted
vertical pillow-blocks B B'." |

C designates as a whole a cylindrie casing
within and upon which are mounted the op-
erative parts of the engine. Said casing con- 7o
sists generally of a short open-ended eylinder
comprising an end wall C’, which is herein
shown as of considerable thickness, and an
integral circumferential wall or rim C2. The
open end of said cylindrie casing is closed by 7
means of a removable end wall or plate C3,
which will be secured in place upon the cir-
cumferential wall C? in any suitable manner,
as by tap-bolts. (Not shown.) A rotative

shaft D is mounted upon the pillow-blocks B’ So

B’ to turn therein and is provided between
sald blocks with a power-wheel D’, through
the medium of which power is transmitted to

the point of application. Said shaftisrigidly
keyed to the end plate or wall C? of the cy- 8s
lindric casing C, so as to rotate with the cas-
ing and to thereby turn the wheel in an ob-
vious manner. A second shaft B?is mounted

In the pillow-block B, so as to be normally
stationary therein, but which may be rotated, go .
as hereinafter to be described. Said shaft =
extends inwardly through an opening in the
hub of the integral end wall or plate C' of the
casing and is provided within the casing with

an integral crank-arm B?and a crank-pin BY g5
with which the pistons, hereinafter to be de-
scribed, are operatively connected. The in-
ner face of the end wall C' of the casing is
provided with an annular recess ¢, the pur-
pose of which is to obviate to the largest pos- 100
sible extent friction between the said wall

- and crank-arm B,
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E E designate steam-cylinders, which are
herein shown as four in number and as cast
integral with the walls C' C* of the casing.
Said cylinders are disposed upon the quarters
of a circle and extend radially inward toward
the shaft B? and are herein shown as made
open at their inner ends. The space within

the casing between said cylinders may be-

made solid; but for the purpose of lighten-
ing the engine I prefer to core the same and
to make it hollow, as herein shown. Sald
cylinders are also made open at their outer
ends adjacent to the periphery of the ¢ylin-
dric casing, but are adapted to be closed by
means of plates E', herein shown as secured
thereon by tap-bolts ¢/, passing therethrough

and into the side walls C' C?of the casing C.

If found necessary or desirable, a suitable
packing may be interposed between said
plates and the outer ends of the circumfer-
ential walls of the cylinders to form steam-
tight joints.

I I designate pistons mounted to recipro-
cate in said cylinders E. Said cylinders are
herein shown as of the single-acting type, and
the piston travels approximately the full
length of the cylinders, which are, as before
stated, open at their inner ends. Said pis-

tons I are provided with piston-rods I, piv-

otally connected thereto by means of an in-
wardly - projecting integral stud e and at-
tached at their inner ends to the crank-pin

BB* of the shaft B? in any suitable manner to

permit of the necessary oscillatory movement
of the same in the rotation of the engine.
Said pistons are herein shown as of concave
form on their innersides to permit of the os-
cillatory movement of the piston-rods I'. In
the present instance the piston-rods are con-
nected with the crank-pin BB* by means of a
sleeve B°, mounted upon said pin and pro-
vided intermediate its ends with an annular
disk or plate B° Said disk is provided
throughout a greater portion of its circumfer-
ence with a peripheral groove within which
the inner ends of the piston-rods F' are piv-
oted by means of pivot-pins 6. One of the
piston-rods E', as shown in Fig. 4 the one con-
nected with the upper piston, has a rigid con-
nection with said disk or plate I3% In this
instance the inner end of the rod 1s screw-
threaded and has engagement with a serew-
threaded aperture in the periphery of said
disk. This construction is designed for the
purpose of rendering the connections of the
inner ends of the piston-rods with the sleeves
3% more stable than would be true if all of
the rods had pivotal engagement therewith.
The connections of the otherrods to the sleeve
are such as to permit said rod to maintain a
constant angular relation with said plate or
dislk in the revolution of the cylinders about
the shaft I3% |

G G designate steam-chests secured upon
the outer face of the end wall C’ of the cas-
ing and located upon said wall adjacent to

within the casing. Said steam -chests are
herein shown as cast integral with the said
end plate C, the plate forming the inner walls
of said chests. The outer end walls G’ of the
chests are, however, made removable and are
secured in place by means of tap-bolts g pass-
ing therethrough and into suitable enlarge-
ments ¢’ in the upper ends of the walls of said
chests. Kach of said chests is normally in
open communication with the adjacent cylin-
der E by means of a passage G°, formed
through the end wall C' of the casing. »aid
passage opensinto the cylinder E, at the outer
end thereof, and extends laterally for a short,
distance toward the chest, from whence it
turns obliquely downwardly and enters the
steam-chest slichtly above the middle there-
of, by means of which live steam may pass
from the chest to the c¢ylinder E behind the
piston . Said passage also serves as an ex-
haust-passage forsaid cylinder upon the up-
ward stroke of the piston, as will hereinatter
more fully appear.

Means for supplying steam to the steam-

chests G are provided through the medium of.

passages G formed in said end wall C of the
casing. Said passages open into the lower
end of the steam-chests G, from whence they
extend radially inward toward the hub orcen-
terof the plate C' and openattheirlowerends
in the outer face of said plate adjacent to the
shaft B2 wherethey may haveeitherconstant
or intermediate connection with a suitable
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pipeleading from the source of steam-supply.

G% G® designate exhaust-passages connected
at their upper ends with the steam-chests G,
adjacent to the opening of the passage G°
into said chests. . From this point said pas-
sages extend laterally a short distance toward
the cylinders, from whence they turnradially
inward,extending between said eylinders and
the inlet-passage G*and parallel with said pas-
sages, and open into the outer face of the
plate a short distance below the opening of
saidinlet-passage G*. Suitable exhaust-pipes
will be connected with the exhaust-passages
at this point, by means of which the exhaust-
steam may be carried from the engine.

In the present instance means for connect-

ing the steamsupply and exhaust pipes with

the supply and exhaust passages G* G° are
provided through the medium of a non-rota-
tive disk or plate II, mounted on the shaft 133,
with its inner face in close contact with the
outer face of the hub of said plate C', which
parts will be so finished as to form a steam-
tight joint between the same. As hereln
shown, said plate C' is provided on its outer
face with a ring B7, cast integral therewith,
and the inner side of said disk is formed to
fit within the space inclosed by said ring.
Said disk is provided on its inner side with
two concentric grooves ' H*, so formed as to
register with the inner ends of the supply

and exhaust passages G* G respectively. -

Said disk is provided with steam inlet and

and opposite the locations of the ¢ylinders E | exhaust passages I II*, which extend there-

105

110

115

120

125

130




1O

15

2

25

30

35

50

5o

55

6o

602,630 _ 3

through and are in open communication at
their inner ends with said concentric grooves
" H? on the inner face thereof. It will be
seen thatwith the construction deseribed the
steam-chests G will be at all times in open
communication with the steam-supply pipe
leading from the source of supply through
the passage H3, groove H', and passage G4

‘and therefore the steam in said chests will

be at all times at boiler-pressure. The pas-
sages G° will be at all times in open commu-
nication with the exhaust-passages H* through
the annular groove H?at the innerend there-
of; but it is not adapted to communicate at
its upper end with the interior of the steam-
chest. The upper end of said exhaust-pas-
sageis,however,designed tohaveintermittent
communication with the cylinders E through
the passages G% said communication being
effected by means of a sliding valve, as will
hereinafter be more fully described, and by
means of which the exhaust-steam of the en-
gine will be carried away from the cylinder.

Means for regulating the supply of steam
from the steam-chests to the cylinders are
provided as follows:

I I designate sliding or piston valves mount-
ed to reciprocate in the steam-chests G. . Said
valves bear closely at theirinnerfaces against
the outer face of the plate or end wall C' of
the casing adjacent to the openings of the in-
let and exhaust passages G®and G5. The in-
ner faces of the valves and the adjacent faces
of the plate are dressed to form steam-tight

Joints between the same, and the parts will

be so arranged as to maintain the valve-
blocks in close contact with said plate C'.
1T'his may be accomplished by providing the
block with suitable guides, which engage the
inner walls of the steam-chests on the side
opposite the faces of said blocks, or the valve-
stems by means of which the valve is recip-
rocated may be made of sufficient strength to
provide against lateral movement of said
blocks. Said blocks are provided with con-
vex faces which engage concave seats on the
adjacent inner surface of the steam-chests G.
If desired, however, the blocks may be pro-
vided with flat faces and the seats therefor
correspondingly formed. Said valve-blocks
I I are provided on theirinner faces adjacent
to the openings of the passages G G® with re-
cesses 1, Fig. 1, and the construction of the
block is such that said recesses are entirely
cut off from communication with the interior
of the chest. Said recesses are of sufficient
length to extend from the inner side of the
mouth of the exhaust-passage G®to the outer
side of the inlet port or passage G3, as clearly
seen at the lower side of Fig. 1 of the draw-
ings, so that it formns in effect a passage by
means of which said steam-passages G* and
G° are connected when the blocks are in the

- position shown at the lower side of Fig. 1.

~>aid piston-valve blocks I will be so actuated

that they will be in their lower position, in
which the inlet-passage G®will be uncovered |

is at the extreme limit of its outward move-
ment, so that the steam from the steam-chest
will be free to enter said cylinder E through

the passage G° to move the cylinder inwardly
and thus rotate the engine.
dent from an inspection of the drawings that

It will be evi-

when the steam is admitted between the head

| when the ad Jjacent piston F of the cylinderE

75

thereof and the piston the pressure of the

steam will tend to force the cylinders and pis-

tons in opposite directions, and as the pistons
are connected with the fixed crank of the
shaft B* the cylinder will be forced forward,
carrying the rotatable casing with it. .The
cylinders, owing to their positions about the
shaft, will act successively in this manner and
cause the continuous rotation of the casing
C, within which the eylinders are mounted.

Mechanism will be provided by means of -

which the valve-blocks 11 will be moved out-
wardly as the cylinders revolve about the
shaft B, so that when the cylinder shown at
the upper side of Fig. 1 has reached the lower
Iimit of its movement the block will be moved
outwardly to cut off the steam-supply and to
bring the recess therein in position to con-
nect the passage G® and passage G5 At this
time the piston F has reached the limit of its
inward movement and as it starts on its re-
turn movement in said cylinder the steam
therein will be free to exhaust through the
passage G°, recess I', passage G5 groove H2
and passage I1* into a suitable exhaust-pipe.
(Shown in dotted lines.) -

Means foractuating the valve-blocks to con-

trol the supply of steam from the steam-chests

G to the eylinders K are provided through the

medium of valve-stems I?, secured to the

blocks Iin anysuitable manner and, as herein

30

e

95
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shown, by providing said stem with screw- .

threaded sections which engage interiorly-

screw-threaded lugs 2 on said block. Said

valve-stems I° pass through suitable stuffing-
boxes 7' in the inner end walls of the steam-
chests and extend radially inward toward the
shaft B°and have bearing at their inner ends
agalnst the periphery of the disk H, the lat-
eral outer half of which is for this purpose
formed eccentrically to the shaft B2 as clearly
seen in Kigs. 1 and 2 of thedrawings. In or-

I10

113

der to provide a more perfect contact between

the inner ends of said stems I? and the pe-
riphery of the disk H, said stems are provided
with suitable rollers I® rotatively mounted

120

upon the inner ends of said stems and which :

have rolling contact with the eccentric pe-

riphery of said disk.  The ring B7 on the
outer face of the plate C' is provided adja-
cent to said stems I° with Jaterally-projecting

studs a, Figs. 1 and 2, which are apertured for

the passage of said stems therethrough and

which form guides therefor. As shown in

sald last-mentioned figures, the stems I? are

provided outside of said laterally-projecting
studs @ with shoulders 7*; adjustably secured

on sald stems by means of set-screws %, and
between which and the innerends of the stuff-

125

130
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ing-boxes 2’ are mounted spiral expansion-
springs I, Said springs act to maintain the
valve-blocks in theirinner position, as shown
at .the top of Fig. 1, when the inner ends of
the valve-stems are engaged with the lowest
portion of the eccentric. As the casing C
and cylinders therein revolve about the shaft
B? the inner ends of the valve-stems are grad-
ually forced outward by the action of the camn-
surface of the disk H wuntil in the position
seen at the lower part of said Fig. 1, when
the valve-stem is at the inner limit of its

As the engine completes its revolution and

the eccentricity of the disk decreases the
spring I* acts to gradually restore the valve-

block toits inner position. As before stated,
said shoulders 2° are adjustable upon the
valve-stems, which may be moved thereon to
adjust the tension.of the spring I4, as desired.
From the above it will be obvious that the
speed of the engine may be varied as the ten-
sion of the springs I*is adjusted from a lower
to a higher degree. FKor instance, if the ten-
sion of the spring is increased said spring
will act to more promptly restore the valve-
block to its inner position as the inner end
of the stem moves from the higher to the
lower part of the eccentric and thus more
promptly allow the admission of steam from
the steam-chest G to the eylinders E, with a
consequent increase in the action and speed
of the engine. On the other hand, if the
springs are relaxed to their lowest tension
the action of the valve will be less prompt

and the speed of the engine therefore reduced. |

Said sliding piston-valve blocks I will serve
also as centrifugal governors, as such blocks
are of such weight and the spring I* will be
so adjusted that when the engine is running
at greater than a predetermined speed the
blocks will be caused to slide outwardly by
the centrifugal force generated thereby and
partially close the steam-inlet passages G° and
thereby limit the supply of steam to the cyl-
inder through said passages. The springs I*

- will be adjusted to the required tension to

50

6o

provide for the proper action of said valve-
blocks I under the centrifugal force of the
engine. It may be desirable to provide ad-
ditional weights on the valve-stems I? to give
the required movement of the block when
the springs I* have been adjusted to a high
tension, and in such event weights I° (shown
in the detailed view of Fig.15) will be attached
to the rod adjacent to or upon the nut+* there-
of. It will be understood that said weights
will be made removable, so that they may
be detached from the rods in case the engine
is to be ruan at a low rate of speed or for any
other purpose. Said valve mechanism serves,
therefore, the double purpose of positively
opening and closing the steam-inlet ports to
the eylinders and also regulating the supply
of steam therethrough by their centrifugal
action. The arrangement of the valve mech-
anism described furthermore enables one or

[==="1

' locked in place.

more of the valves and the cylinder or cylin-
ders connected therewith to be thrown out of
action and the engine to be operated by &
number of cylinders less than the whole.
This may be accomplished by securingin any
suitable manner the valve-stem 1 in its out-
ermost position,in which the innerend thereot
will not come in contact with the periphery
of the actuating-eccentric in the rotation of
the latter. Such arrangement is a desirable
one when the engine is. to perform light work
or work in which the combined powers of the
entire number of cylinders will not be re-
quired, as it enables such work to be more
economically done.

In Figs. 8, 9, and 10 is shown means for re-
versing the direction of movement of the en-
uine.
a lever mounted rigidly on ithe end of the
normally stationary shaft I3, to the inner end
of which the crank-arm B?®is attached. Said
leveris herein shown as provided on its Inner
end with a short sleeve J', which is slid over
the end of the shaft B? and keyed or other-

- wise rigidly secured thereon. Any other suit-

able means may be employed, however, for
rigidly attaching said lever to the shaft.
designates a segment which is secured to a
stationary partof the engine, as herein shown
to the lower part of the head of the pillow-
block, in which the shaft is mounted. Said
segment is provided adjacent each end there-
of with an aperture extending therethrough,
and the lever is provided with a similar ap-

erture which registers with the aperture of

the segment when it is in its lower position
adjacent to either end of the segment. Said
apertures are suitably shaped to receive a
key J3, provided with a web or bit J*. When
the lever is in the position shown in Iig. 2,
the key is thrust through said apertures and
turned, so that the web or bit is out of the
plane of the apertures, when it will be pre-
vented from being withdrawn and the lever
When the lever J is in the
position shown in Fig. 2, the pistons F will
be in the position shown in Fig. 4, and the
engine, when steam is admitted to the cyl-
inders, will rotate in the direction indicated
by the arrow.
locked to the opposite end of the segment J?,
the erank-arm B? will move through one-half
of a revolution and thereby shift the pistons
within the ecylinders, so that steam will act
upon the pistons to reverse or move the en-
ogine in the opposite direction.

The disk H, as above stated, is mounted on
the shaft B?*so as to normally have no move-
ment with relation thereto, but so constructed
that the shaft may be turned within the same.
It is desirable, therefore, to secure said disk
so that it will not be accidentally displaced
or turned on the shaft. In Figs. 13 and 14

Asshown in said figures, J designates:

J*

When the lever is turned and.
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is shown a convenient means for accomplish-

ing this result. In said figures the disk H 1is
provided on its outer face, on each side there-
of, with an outwardly-extending lug A, which
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18 adapted to fit upon a correspondingly-
shaped inwardly-extending lug on the adja-
cent head of the plllaw-bloek B. The bolts
h' pass through said lugs, which secure the
said disk and block from movement with re-
lation to each other.

K designates an axial passage extending
through the shaft BB, and which serves as a
vein by means of which oil may be fed there-
through to the crank-shaft and the connec-
tion 13}161 eof with the piston by any suitable

medans,

While I have herein shown what I deem to
to be a practical embodiment of myinvention,
it will be understood that many changes may
be made in the details thereof without depart-
ing from the spirit of the invention. I do not
wmh to be limited, therefore, to the construc-
tion herein set forth except as made the sub-
ject of specific claims.

I claim as my invention—

1. A rotaryengine comprising a stationary |

shaft, a eyhnder, a piston in said cylinder pro-
vided with a piston-rod which is attachéd at
its inner end to said shaft by means permit-
ting revolution of the cylinder about the
shaft sald cylinder being provided with an

1nlet- pmt and a shde—valve an eccentrie rigid.

with said shaft, a valve-stem conn ected at
one end with said valve and engaging at its
opposite end the periphery of sald eecentrlc
sald valve and stem being constructed and
arranged to act as a centnfuﬂ*a,l governor to
cut off the supply of motive aﬂ'ent to said port
when the cylinder revolves about the shaft
at a greater than a predetermined speed.

2. A rotary steam-engine comprising a sta-
tionary shaft, eylmders located a,bout said
shaft, pistons in said cylinders provided with
plston -rods which are attached at their inner
ends to said shaft by means permitting revo-
lution of the cylinders about the shaft, steam-
chests on said eylinders provided with ports
connecting the same with the eylinders, slide-

valves 1n smd steam-chests adapted to con-
trol the passage of steam through said ports,
an eccentrie rigid with said shaft radially-
extending V&lve stems attached at their outer
ends to smd valves and independently engag-
ing at their inner ends the periphery of csa,ld
eecentnc sald valves and valve-stems being
arranged so that each may be mdependenﬂy
moved out of contact with the eccentric to cut
of steam from the cylinder controlled thereby.
A rotary steam-engine comprising a sta-
tlonary shaft, cylmders located about said
shatt, pistons in said cylinders provided with
piston-rods which are attached at their inner
ends to said shaft by means permitting revo-
lation of the cylinders about the shaft, steam-
chests on said eylinders provided with ports
connecting the same with the cylinders, slide-
valves in said steam-chests, an eccentriec rigid
with sald shaff, valve-stemsattached at their
outer ends to said valves and independently
engaging at their innerends the periphery of

sald eccentrie, springs applied to sald stems |

y

and means forregulating said springs to vary
the tension thereof upon the stems.

4. Arotary steam-engine comprising a sta-
tionary shaft, oylmders located about sald
shaft, plstons in said ceylinders prowded with
rods which are attached at theirinner ends to
sald shatt by means permitting revolution of
sald cylinders about the shaft steam-chests

- on said cylinders provided with ports con-

necting the same with the cylinders, slide-
Valves in said steam- ehests an eccentrie rigid

.with said shaft, radially- exten@ ing stems at— |

tached at their outer ends to said valves and
independently engaging at their inner ends

the periphery of said eccentl ic, spiral springs

on said stems engaging at then outer ends the
inner ends of the steam chests and each act-

ing to mdependenﬂy control the valve to

Wthh it is attached, and means on said stems
engaging the inner ends of the springs to reg-
ulate the tension thereof.

5. A rotary steam-engine comprising a sta-
tionary shaft, cylinders located about said

shaft, pistons in said eylinders provided with

plston rods which are attached at their inner

ends to said shaft by means permitting revo-

lution of the eylinders about the shaft, steam-
chests on said cylinders provided with ports
connecting the same with the eylinders, slide-
valvesin sa1d steam-chests, an eccentric rigid

70

75

8

e

95

with said shaft, valve- stems attached at theu:' |

outer ends to said valves, springs applied to
satd stems, means for reﬂ‘ulatmﬂ* said springs
to vary the tension theleof upon said stems,
and antifriction -rollers interposed between

-the inner ends of the stems and the periph-

ery of said eccentrie. ~
6. A rotary steam-engine comprising a sta-

‘tionary shaft, cyhnders located about sald

shaft, plsto_ns in said cylinders provided with
piston-rods- which are attached at their inner
ends to said shaft by means permitting revo-

Jlution of the ceylinders abotit the shaft, said

cylinders being provided with steam-ports and
with slide-valves for controlling said ports,
an ecceentric rigid with said shaft, va,lve stems
attached at thelr outer ends to said valves

‘and independently engaging at their inner

ends the periphery of smd eeeentrm springs
applied to said stems, means for eﬂ*ulatmﬂ'
said springs to vary the tension thereof upon

‘the stems, and governor-weights removab]y
secured upon sald stems. |

7. A rotary steam-engine comprising a non-
rotative shaft, eylmders located about said

‘shaft, pistons in said cylinders provided with

plston-rods which are connected at their inner
ends with said shaft by means permitting
revolution of said cylinders about the shaft,
steam-chests on said eylinders provided with
ports connecting the same with the cylmdeq S,

steam supply and exhaust passages opemnﬂ"

at their oufer ends into said steam-chests,

‘steam-disk non-rotatwely mounted upon the

shaft and provided on its inner face with con-
centric annular grooves adapted to register
with the inner ends of said steam supply and
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exhaust passages, supply and exhaust pipes |

opening through said disk and connected
with said grooves, and valves In the steam-
chests for controlling the supply of steam to
and exhaust from the cylinders.

S. Arotary steam-engine comprising a non-
rotative shaft, a casing having a solid end
wall rotatively mounted on said shaft and
provided with a circular recess concentric
with said shaft, cylinders mounted on said
end wall, pistons in said eylinders provided
with piston-reds which are connected at thein
outer ends with said shaft by means permit-
ting revolution of said cylinders about the
shaft, steam-chests on said wall adjacent to
said cylinders and connected therewith by
means of ports through said wall, steam sup-
ply and exhaust ports in said end wall con-
nected at their outer ends with the steam-
chests and opening at their inner ends in said
annular recess, a steam-disk fitted into said
annular recess and provided on its Inner face
with concentric annular grooves adapted to
register with said supply and exhaust poris
opening into the recess, supply and exhaust
pipes opening through said disk and con-
nected with said annular grooves, and means
for controlling the passage of steam from the
steam-chest to the ¢ylinders. |

0. A rotary steam-engine comprising a sta-
tionary shaft, a circular casing provided with
a solid end wall rotatively mounted on said
shaft, said wall being provided with a central
annular recess in its outer face concentric
with said shaft, cylinders in said casing, pis-
tons in said cylinders provided with piston-
rods which are connected at their inner ends
with said shaft by means permitting revolu-
tion of the cylinders about the shaft, steam-
chests mounted on said wall adjacent to said
cylinders and connected therewith by means
of passages through said wall, steam supply
and exhaust passages in said end wall con-
nected at their outer ends with the steam-
chests and opening at their inner endsinsaid
recess of the wall, asteam-disknon-rotatively
mounted on the shaft and fitting in said re-

cess of the wall, said disk being provided on

its inner face with concentricannular grooves
adapted to register with said supply and ex-
haust passages, steam supply and exhaust
pipes opening through said disk and con-
nected with said annular grooves, sald ex-
haust-passages opening into the steam-chests
adjacent to the passages leading from the cyl-
inders and a valve for intermittingly connect-
ing said exhaust and ecylinder passages and
opening said last-mentioned passage for the
admission of steam to the cylinder.

10. In a rotary engine, the combination of

a stationary shaft and a plate rotatively
mounted thereon carrying acylinderand hav-
ing ports which lead to the cylinder, a disk
removably and non-rofatively mounted on
the shaft and provided on its inner face with

annular concentric grooves registering with |

the ports in the plate, supply and exhaust

pipes opening through said disk and connect-
ed with said grooves and a valve mechanism
for controlling the supply of steam to the cyl-
inder, said valve mechanism being engaged
with and actuated by said disk.

11. In a rotarvsteam-engine, the combina-
tion of a stationary shaft, a casing rotatively
mounted thereon provided with a solid end
wall, a eylinder in said casing, a piston in the
cylinder connected with said shaft, steam in-
let and exhaust ports connected at one end
with the eylinder and opening at their oppo-
site ends adjacent to the shaft, a disk non-
rotatively mounted on the shaft provided on
its inner face with concentric annular grooves
adapted to register with said supply and ex-
haust ports, steam supply and exhaust pipes
opening through said disk and connected with
said grooves, a valve for controlling the ad-
mission of steam to the cylinder provided
with an inwardly-extending valve-stem, said
disk being formed in its part remote from the
annular grooves therein eccentric to the shatt
and adapted to engage the inner end of said
valve-stem to actuate said valve. |

12. In a rotary steam-engine, the combina-
tion of a stationary shaft, a casing non-rota-
tively mounted thereon having an end wall
provided with an annular recess or depression
concentric with said shaft, a cylinder in said
casing, a piston in the cylinder connected
with said shaft, steam inlet and exhaust ports
connected at one end with said cylinder and
at their opposite ends with said recess or de-
pression, a valve for controlling the admis-
sion of steam to the eylinder, a disk mounted
on the stationary shaft and provided with an
inwardly-extending annular flange engaging
said recess or depression and on its inner face
with concentric annular grooves adapted to
register with said steam inlet and exhaust
ports, supply and exhaust ports opening
through said disk and connected with said
annular grooves, the periphery of the part of
said disk remote from said grooves belng ar-
ranged concentrically to the shaft, and a ra-
dially-arranged valve-stem connected at its
outer end with said valve and adapted to en-
cage at its inner end the periphery of said
eccentric. o

13. In combination with a rotary steam-en-
oine, embracing a cylinder, a steam -chest
thereon, a port connecting the same with the
cylinder and an eccentric non - rotatively
mounted on the shaft of the engine, of a slide-
valve in said steam-chest provided with a ra-
dially-extending stem which has engagement
at its inner end with the periphery of said ec-
centrie, a shoulder on the stem and a spring
applied to said stem to hold the same yield-
ingly against the eccentric, said valve mech-
anism being constructed to move outwardly
under centrifugal action of the engine to cut
off the supply of steam to the said cylinder.

14. In combination with a rotary engine
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embracing a cylinder, a steam-chest mounted
thereon provided with a port connecting the
same with the cylinder and an eccentric non-
rotatively mounted on the shaft of the engine,
of a slide-valve 1n said steam-chest provided
with a radially-extending stem which has en-
cagement at its inner end with the periphery
of said eccentrie, said valve being adapted to
move outwardly under the centrifugal action
of the engine to cut off the supply of steam to
the cylinder, a spiral spring surrounding said
stem and engaging at its outer end the steam-
chest, an adjustable collar on the stem engag-
ing the opposite end of the spring whereby
the tension of said spring may be varied as
desired.

15. In combination with a rotary engine
having a rotative but normally stationary
shaft, said shaft being provided with a crank
portion, evlinders located around said shaft,
pistons in sald cylinders provided with pis-

ton-rodswhich are operatively connected with

said crank portion of the shaft, of means for
turning the shait so that the pistons will be
shifted within the eylinders whereby upon the

|

1" IFI

admission of steam to the eylinders the move-

ment of the engine will be reversed.

16. In combination with a rotary engine
having a rotative movement, a normally sta-
tionary shaft, said shaft being provided with
a crank portion, eylinders located about said
shaft and pistons in said cylinders provided
with piston-rods which are operatively con-
nected with said crank portion of the shaft,
of means for turning the shaft so that the pis-
tons will be shifted within the cylinders,
whereby upon the admission of steam to said
cylinders the movement of the engine will be
reversed, comprising a lever rigidly attached

to the shaft, and means for lockingsaid lever 4o

to a stationary part of the engine.

In testimony that I claim the foregoing as
my invention I affix my signature, in pres-
ence of two witnesses, this 20th day of April,
A. D, 1897,

WILLIAM SMITH.

Witnesses:
TAYLOR E. BROWN,
SAMUEL LONGFELLOW.
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